1. INTRODUCTION {#sec1-1}
===============

Lung cancer is most common cause of cancer-related mortality worldwide. With help of modern medical therapies, median survival time in patients with advanced lung carcinoma is between 8 to 10 months. One-year relative survival rate is about 30-40%. ([@ref1], [@ref2]) The main reason for high mortality rate in patients with lung cancer is delay with diagnosing of disease, resulting in more than 40% of patients diagnosed at advanced stage of disease (IIIB and IV). Non-small-cell lung carcinoma (NSCLC) is disease with very low 5-year relative survival rate. Roles of current treatments in patients with NSCLC are to prolong survival time, to improve disease-related symptoms and quality of life ([@ref3]). According to NCCN (National Comprehensive Cancer Network) good prognostic factors of survival are including: diagnosis in the early stages of the disease, Eastern Cooperative Oncology Group (ECOG) performance status 0, 1, or eventually 2, non-significant weight loss (lower than 5%), female sex ([@ref4]). Parameters of Glasgow prognostic score (GPS) are including monitoring serum levels of albumin and C-reactive protein (CRP). GPS is useful as predictor of survival in patients with advanced NSCLC ([@ref5], [@ref6]).

2. AIMS {#sec1-2}
=======

To compare values of GPS before application of the chemotherapy medication with response to chemotherapy and toxic side effects associated with chemotherapy in patients treated with cisplatin-etopozid (PE) and cisplatin-gemcitabin (PG) in stages IIIb and IV of NSCLC.To define role of GPS as a possible predictor of response to therapy and toxic side effects of chemotherapeutic protocol.

3. PATIENTS AND METHODS {#sec1-3}
=======================

This prospective study included 60 patients in stages IIIb or IV of NSCLC, with ECOG ≤ 2. The patients were divided in two groups. First group contained 30 patients treated with chemotherapeutic protocol using cisplatin-etopozid (PE), and the same number of patients in the second group were treated with cisplatin-gemcitabin (PG). Monitoring of toxical side effects after each cycle of chemotherapy was based on anamnesis, clinical examination, parameters of blood ([@ref7]) (level of hemoglobin, leukocyte, erythrocyte, neutrophils, and platelet count), parameters of renal function (levels of urea and creatinine) parameters of liver function (levels of alanine aminotransferase--ALT, and aspartate aminotransferase--AST), according to „Common Terminology criteria for adverse events" ([@ref8]). Response to chemotherapy was defined in concordance with RECIST (Response Evaluation Criteria in Solid Tumors) as: complete response (CR), partial response (PR), progressive disease (PD), stationary disease (SD) ([@ref9]). Data analysis was per­formed using SPSS software, version 15 (SPSS, Inc., Chicago, IL).

4. RESULTS {#sec1-4}
==========

The majority of patients were male (88%), had squamous cell carcinoma (51%) and had stage IIIB disease. The average age of the examinees in PE protocol was 62.13±6.3, while in PG protocol it was 56.67±6.01. [Figure 1](#F1){ref-type="fig"} presents response rate after administration of chemotherapy for both protocols. After the first cycle of chemotherapy using PE protocol, 8 patients had progression of disease and there was one case of toxic death. Forth cycle of chemotherapy using PE protocol was prescribed in 16 patients, and after administration of chemotherapy 2 patients had progression of disease. Following the first cycle of chemotherapy using PG protocol 2 patients had progression of disease. Twenty-five patients were assigned to receive forth cycle of chemotherapy using PG protocol, and after administration of chemotherapy there were 4 cases with progression of disease. [Figure 2](#F2){ref-type="fig"} shows the incidence of chemotherapy-induced hematological toxicities in patients treated according to PE protocol. After the first cycle of chemotherapy 6,7% of patients experienced grade IV leukopenia, grade V thrombocytopenia was found in one patient, and five patients experienced grade I anemia. Following forth cycle of chemotherapy normal platelet count was recorded in 16 patients, and normal level of hemoglobin was found in 14 patients. Incidence of chemotherapy-induced hematological toxicities treated according to PG protocol are summarized in [Figure 3](#F3){ref-type="fig"}. With the exception of lower values of hemoglobin found in 5 patients, there was no other hematological toxicities after the first cycle of chemotherapy. After 4 cycles of chemotherapy grade 2 leukopenia occurred in one patient, whereas normal platelet count was recorded in 22 patients, and normal level of hemoglobin was found in 17 patients. [Table 1](#T1){ref-type="table"} summarizes values of GPS in patients treated according to both protocols. Value 1 of GPS has the highest incidence in both groups of patients.

![Chemoterapy reponse rate for both protocols](MA-68-83-g001){#F1}

![Incidence of hematological toxical effects in patients treated according to PE protocol](MA-68-83-g002){#F2}

![Incidence of hematological toxical effects in patients treated according to PG protocol](MA-68-83-g003){#F3}

###### 

Values of GPS in patients treated according to both protocols
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Correlation of toxic effects with GPS in both protocols of chemotherapy are shown in [Table 2](#T2){ref-type="table"}. There was found a statistically significant correlation between GPS and level of hemoglobin in both group of patients.

###### 

Correlation of toxic effects with GPS in both protocols of chemotherapy. \*Correlation is significant at the 0.05 level
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5. DISCUSSION {#sec1-5}
=============

Roles of treatment strategies in patients with advanced NSCLC are to prolong survival time, to improve disease-related symptoms and quality of life. Effectiveness of the chemotherapy in the treatment of NSCLC has been a subject of full discussion of the benefits, due to limitations and toxicities of the treatment. To deliver the most suitable treatment, predictive and prog­nostic are included in pretreatment period. Cumulative prognostic score based on levels of C-reactive protein and albumin known as the Glasgow Prognostic Score (GPS), has been recognized as prognostic factor, independent from stage or primary localisation of cancer. Hypoalbuminemia is associated with more frequent chemotherapy-induced toxicity, because most of cytostatic drugs are bound to albumin in the bloodstream Due to lower levels of albumin, there are higher concentrations of cytostatic drug in the bloodstream and consequently there are higher possibilities for toxic effects.

CRP is used mainly as a marker of inflammation, but additionally is useful in determining disease progress or the effectiveness of treatments. CRP is a member of the class of acute-phase reactants, as its levels rise dramatically during inflammatory processes occurring in the body, therefore is important indicator of inflammation, tissue necrosis or trauma. Presence of systemic inflammatory response, as evidenced by elevated circulating concentrations of CRP, is connected with poor survival, independent of stage of tumor ([@ref10]). [Table 1](#T1){ref-type="table"} summarizes values of GPS in patients treated according to both chemotherapy protocols. Most of patients had pretreatment GPS score values of 1 (43.30:53.30), then 2 (40.00:36.70) and the lowest 0 (16.70:10.00) which supports the pathological values of GPS in developed lung cancer, i.e. most patients had pathological GPS value in both protocols (83.30: 0.00). This was confirmed in a study by Leung et al ([@ref11]). Published data showed importance of pretreatment GPS values as a predictor of survival of patients with advanced NSCLC. Espinosa et al. ([@ref12]) reported that serum levels of albumin are in positive correlation with better response on chemotherapy in patients with advanced NSCLC treated with cisplatin. In group of patients with inoperable NSCLC GPS values showed same prognostic role as performance status ([@ref6]). Furthermore, in a study by Gupta et al. ([@ref13]) measuring serum albumin levels in pretreatment period has been recognized as valuable prognostic importance in cancer patients. Therefore, level of serum albumin can be used in clinical trials, with a view to better define basic risk in cancer patients. In previous studies done by Wilop et al ([@ref14]), and Proctor et al ([@ref15]) had been recognized that measuring serum CRP levels offers additional prognostic information in patients with advanced NSCLC. The results of the present study suggest that the GPS can be used in selection of patients for chemotherapy and type of chemotherapy regimen that will be used. Patients with lower values of GPS treated according to PE protocol had weaker response to chemotherapy. In addition, we found more cases of chemotherapy-induced leukopenia and thrombocytopenia in patients treated according to PE protocol. Our results are consistent with the results of studies done by Srimuninnimint et al ([@ref16]) and by Gioulbasanis et al ([@ref17]). Previous studies have demonstrated that higher values of CRP before treatment and persisting high values during the treatment, are bad prognostic signs, and that this measured values can be used in assessment of toxicity caused by platinum-based drugs.

6. CONCLUSIONS {#sec1-6}
==============

Patients with lower values of GPS (values 1 and 2) treated using PE chemotherapeutic protocol had weaker response to therapy, higher incidence of hematological and non-hematological toxicities. Coefficient of correlation for therapy response in both chemotherapeutic protocol, compared with values of GPS before treatment, were not statistically significant, therefore GPS cannot be considered as a predictor of therapeutic response on chemotherapy.
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